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(54) ELECTRODE STRUCTURE FOR FUEL CELL AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode structure for 
a fuel cell which has high durabil ity even in a temperature cycle 
from below zero degrees up to more than 85° C with prevention of 
peel off of an interface between an electrolyte membrane M and 
an electrolyte catalyst layer 1 . 

SOLUTION: The electrode structure composed of a pair of 
electrode catalyst layers and an electrolyte membrane pinched by 
them, catalyst of at least one side face of which former infiltrates 
into the latter to integrate the electrode catalyst layers and the 
electrolyte membrane, catalyst-dispersed organic solvent slurries 
in which the catalyst is dispersed in an organic solvent dissolving 
the electrolyte membrane are directly applied at least on one face 
of the electrolyte membrane, and then, the catalyst is made to 
infiltrate into the electrolyte membrane by heating under pressure, 
to integrally form the electrode catalyst layers on the electrolyte 
membrane. 
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(57) ISftl 

IRII] BM*Mt8f£ttNff l t<DffffiO*IBS:ia 

a. 

icRs*iaaw*A»e>»a4. ^ft<tt-*»ifwm 
Ea« ftm*<att«awEaw*K«A UTine»iM 
(tfi t mEBH* t t itmnnm mm it 

wc#a $ * fc*W5)«^«B«^ 5 y - & MEaww 

w>ft< fct-#©Bi£BflHMTLfctt. floJETKA* 

&t? o t mum twewiwcftA 
aw*ic inie««ttn« * l t . 




lcR*iifiB*«A>&lftad. '>ft< 

caffiM«*o«tt^wiea«RicaA LxrniEatiM 
t nebb* t uuimaiMi ats»a 

*t-fcoT. *1)E«tt£iNEBW«*^»ft1?«B«K 

ft< tt-*wagtca8a«Lta, jwETuwRtn 

oTHKfttt SrttEaWSlcftA * 5 ; 1 X ^ wBW 
l!flcStiJeai8«iSE«Sr-»Jg^Lfi:- fc 

tiafefflawfta*. 

l!**«2] DtEB«^t^!M»AfcU 

EtaffiTX)»Sl+aM;:fcrtafl1JEaW*'aS*«rC 
Um) tU (ttEtotETXto«Lfcttlci3l?afl!Ea 

W«Ofl1lE««a<eAUXW.c^»£<Dl**£D U 

m) t LXTE* (1) : 
(A-B) / (C-D) • • • (1) 

vn a jnt ncatfttttfl t mEaw* t w*Btc*» 

l7 5-f*V3Jf»BgE«)Bffa^3. 5X10*01.0/ 

*>»fla«ifle««af*. 

IW#9 3] ffiE«B*2*«BWa~<0SA8?S#S 
w m~2 0 tf m93tSH^Tl>6rtfe«»ir-r6. ill* 

i!»#94i -^as««t»ttnf,watftt«fl 

•-»*naaftt*^?>»RK*n. d>ft< kt-^<om<o 
ffineatftttt«io«R^ftt)iea«*caAtTfttiEaff 
ft«t* tfffiEawait ^— **«56)e Lfc*mafc/a a« * 

i&#<D«£:frfcXfcoX. ttEaffifttttfcta&tafl! 
Ettttfclll!EBW*J^igft#»i$«(::»t* * 

5. 0 0 0-2 5. OOOmPa ^Wtttt^ft^ai? 
R*99-fcPKl. CW*5KLXa«Lfc.««£l* 

7 i>-S:jnESWJIlW*ft< t fc-*«5ffllc 
I»tt*U M£TX/ra»LXfflEM«SrMEBWfll~ 

«a $ it 6 c t 1* ^ <oaw*K meati MiSfl 
at&z t jr«»it5»Ra»fflatf»a*<DSis* 

ii*##5] a»tt**»ci£Wfi«Lt«tttt^iijt 

OOmg/co' WftXtttt LfcttexMETK/BML 
r*tttJte^5ra««-aA * it 6 ^ t Sr«* t + a«# 
94 lcE*ro*ttaftfflBttWi&#wSiS#te. 
lJBW£D#»ftR9JJ 

looo 1 1 

Ks*Ra«iffla»flis**}it/-to5fia*&icffli- 

6. ^9»u<»^st. ai§tttt*tBWi*ttf-& 



(0002] 

W-TSSKb^^ S:«5«BfeO»»ff(l1lCtftJgLT«a«r 
l7 5j»ffaifeS:<f>»fc Lfc^TAtW. C<Oj»»B 
ft^^xAro^tttiitiWRaJfett. fc^+A-^-fe 

saa»:e:f/v¥-ic8:tt+6t>w-c>>'>.. Kv^aab 

m 1 0 0 0 3 1 ftr. fcfTOto $:«££* SJXRBifcW-lr/t. 

»c. *na»iji-t/vcEii. a«KM^*#{i«tS5ii 
mwmmz&nbtntvmmi n.. 1.) a.p, 
«a ? n/t*maftfl a«aiia#M e a^j \cz * a 

**2.. 2.. -feAtt~*3.. 3.Sra«$n, 

lc » JL^fe ftt $ ft fc» t> ff? 1 1 5. 
20 I0004J BM«rMtL-CttS(*«»^«. Mitfr 

tlC.fc9Sa-C2 0Q/cm7'D h v£lTCDl4v>lfc&gt 

^ <C»fla»** A-C EIC@*Si»^R«rffl^6 ^ t 
fe. tt*-tA-CEfe*«LT«fi)t$na«!ifiB«ll±. B 

10 0 51 Bffittgft lirUtt. 6ftt?<73»fb • 

»*^fctt«Ma^fe-f (7b f» satttmaicia 
[0006J tt»fl2itrri. t/<u-?3o 

StSoaK4 t»«LXBl7bii. B+SrBW*W*l 
ir u- ^ 2 1 WKK-tsa $ J; a* * JBfl 

(*#^/^) *jj:uai(k#^ ($«0 SrttttLxa 
*Mtt«llc{ftJg-f6amSr^LTJa«). 

ic. »»4fc»t J . -tuTB^eaamfe^LT^a. 

looo 71 rro^Bft^^/wCEtt. -fev*U~ *3 

- ^ 3 . # Sft # 4 . 1C tft& H. $ 

*#ff«-C**d<a»«tt*l.ld:fct76tt« 

row, a«ffM4»t»»LTar3dfswicH*r 

50 »l.*0«(tOffftT. 



flB«iFc<3S*f§me>mciA>fc#tti£ns (»wffi«. 
>(Li-ip?tca^ 0 '^^+6^. ^^dcLta^ 

»«Bft»1rA.CEIt. *5tt«*t-Cj»Ffa«ltL 

loooai m 
^riafem^^cEtc^v^. as««i»itt, a» 

RMlcBlf««*ltBtfUfcaic, h^u7.5?ic 

^#&t:»6)J5^ft:a«««*lli. Bffi««E*ltB 
««Mt<DlTBICldv^xatf«W«C 1 wC3£ilcj;9ft 

x. «ttf*w9ic»aLx»waji!iSrfleffli-6»^tc 

l±, «SRB«Lli. (4*ICJ3I76**T<DISLR) 

**9. ifc. ;ci 7<cia«^-f ?/na-v^a«H 
iaff«»*wffE^g^L. mAtt«^isx*s+fi)ft 

[0 00 91 got, *RwcoiMfiii. a««Mtaw 

ttttfil fc<0ffiBlir>««tl»ltLX. A"7iKATj)>btt 

aftfflawwaftjrisiftrsctxfcs. ^«w<d»ho 
iiflii. A.rt^m^tt^*v^RB«iffla««a*5r» 30 

< Hiftt&«sna%ffla{i«3t»<OS9#l6tttK 
loo 1 0| 

1 1 n f> <o BtntttiR ic ii* * n 5 an* >^ we2 ? 

*l. iKC < t <>-^e5w(WEBfS«W*w«W WE 
tt««tc»A LXMEB««tt* t a«« t ifi-tt&tiL 
1 6^ tlcj;oXjHlEnU«S:«ftXt 5r ir Sr^ttL 
X. *?BW$:^f$rSt-Mot. 40 
loo 1 1] -tfwaff t 

tftboBff*Wfllc»tft6B)Wa*)«c.fl!BJES, *4 
< t (t-^SoH1lEBtfttttflB3M«tdt|lf(ean«KlC 
HA LXWEBff Mfltfi t (WtEBWa t t-f*fl?fiSL t 
«*»aft^atfMi&»XfcoX. ftUE*«tSrHt)EB«)S 



♦JM200 2-7 5 407 

atf«ai t a«* t w#«o*ff®-ctt(ai4?Bewic 

10 0 12] WE«flB«lfflB«*»mc*!^X. HUE 

a«fl*^d->**si$TAtu mE»iatLt«*« 

(WtC*JI76i«lEa*IRB3ff*irC («m) H. (UlEAn 
KTX/iOfi L ft. ft iciait 6 HflEa«RciUiE(ttad<aA 
LXV^xv^wW^tD (^m) tLXTE^ 
(I) : 

(A-B) / (C-D) • • • (1) 
vim £ ftfcttEBtttttt* t AAEaWRfc w»B(c* 
t75-<al-V^»eff«m*^3. 5xio'a>9fl/ 

g/cmEATX*) (!t*gi2) . :w 
<t ? tc atfettttfl t a«* t <d-#&$ ea« r art 

too 1 3] rtiiEW^afefflatfwamcij^xmEtt 

fit<O(lflEaWlli-0?ftAfS$A<5 h m~20iimWCffl 

rt-diftzt^ju- («*qi3) . raffiat. a 
K ftkgfi t aw* t w-i*s5» r a ^ t o 

X. m^tt(i«fc9J»*^tOt<c6. 

10014] *«nQgqo3iitto«tt<9is»aftfflaffi 
»is»c?*a*fert, -#«affftm«t*ne>©atf 
«Bt*^»*n6a8?«i?i'f>«ia5n. '>^<tt,-^ 
w®wWEBtf*w*^tt«t^f»iiEa«*iwftAuxm 
EBtf»tt*tnfiEa*n»t fc-Kfl5j*Lfc«ma»ffl 
a««i&^«o»a^tex*.ox. ntiEa««jw«^«fiK 

f 5WEM««f{HiEa»?«tcBII8/j:^flWS«lc«*$ (*■ 

te«5. 0 0 0-2 5. O 0 0 m P a DW»(Ct»tlt*r 
«JS«tX7y-$rH»L. rtOJ:^lcbXH»Lft««t 

tf&*!«ist!i* ? tf-tmcaiwMo^ft < t t>-ij<n 

BlciI8a*U. AolETXA0»LX(i1E«Wfc(l1iEa« 
W'-ftA ^ £X (IDEattttW* Sr fitlEBW* t 

5^»BKf ftctic^^x. iWAtttr)«nftaifaia(t 

100 1 si *«wo5»iro»iiS(D?i5B(oj»«aftffla« 
aiS(*:<o»3t*feicii^x. mEa«»«icasiaftL 

ft mEttJK^tkti ttfStt* 7 !/ - + Sr 2 0 n 

R/cm* - 1 OOm«/cm , 03aX«#Lfc.ttfiXJlD 
IETtcAO»LX)|flEttatfttlEaM»->aA$ *5 r k 

ox. SbtflE*ifcW^ttSrff-r5aK»a»Sr««' 

100 1 6) 



*/a$tt5»tfB«#*rt'to«B8Srn*+«B30Xfc9 . 

02i±. *«^coj|jisRaafflBtf»a* (ar fats« 

iooi7] tatt«i6^ «s»a?fe*-feA.) omb 
nc^tao. -sttjRisoaffii^MEAti. aw 

BMira«*MroPHn^ff«*nfcBtfttflt* l kfrb 

Lt«a?n, wtoj: 5tcux««snft;attt»a 

»MEAOW«HC&1|)tfl2^«tU-t^u-^3^«S* 10 

hx»*aftB**cEff«f$snx^5. co,t5^ 

10 0 1 B] ItHtit^MEAiOWiMiLt. W*. 
«&fc**i-6wtlC^9fffflX2 0Q/cmya h^gl 

rwi&^itftttt^L. 7° h>a6f4Btt»fctx« 
m+&t>vvb&> <c*j. *a^^tffifflt*?at 20 

(WHMti. »f4B*tfii-fc^CEl£*}^X«ffl£ftXi>a 

t, p? x^n u m teres $ n 5 1 cox ii ft k \ 

100 1 9| *fc. ZW-»M?!3ffl-COa*fiiaf*ME 
Ali*5l7 6BS«tt«Hi. (7^y) a»Btt 

(03»ra) sr^n)t$*xflie)i$nx^ft. ziossiic. 
atttttKftfft:LX£ftK&n. ~»i=ti6ft«ita«:t 
LX. #vlcfiW$*iX?BB)J**tTt>6. LA'bft 
A<P>. *«Wtc*J^Xtt. J»FfB?feo«0EirLXffifl«I 

texwvjjmbJcwiiEsnatwx-iift^. *fc. » 30 

« 2 a?fe£HStS 3 IC t^iitf W fclBiht 6 B « Lft 
^T«B&tt«S2 3 tCDfSaiiRltXti 

ffiff) 6tMi*-*>y 7 '/^tft*taWM 

10 0 2 01 affi»ifi«:MEA-Cfi. 0 2lC^f-ift9. 
B«*«« 1 Jc*JI75tt«t«I^W-S5^^«offi*ft-l7 
B«SlM«(SiW»cftAtfcWEtS:fl LXi>6r k t#» 
k+b> tftbtj. *3fcmati«S»io«tiilc:aW*t 40 

aw*tt*tP3raicmft^BS:ir-f5wxiift<. m 
« (atf*«t« 1 ir«fiSt6«R) *<a«*Mw-s?ic 
fi*wff^v^x«Au. a«*Miawtt«*i ktf- 

fWB*Snxi»6. :«3Ro, MtX (ftktttt^) <D«« 
RM-OSA^ff^^H. a«*MO^*^»S*fc 
AH. BICMVE4I *W*-y#»g«S:B* L (R-f 
^^*S*liB«*MfC««tt^ftAUX^ftv^ 



*SB 2002-75407 
A 

(A-B) / (C-Dw) /2 • • • (1) 
-CftJMftftBKAHtfil tl««Mt Affile -felt 5 

^-^3?tt«S««^»t LX«r^t*5X$5. ft 
*J. ©JDwtt. BWKMlcfcrtSttettt^-tfaALX 

1002 1 ] 1-ftbt,. Btt*B*l*?B«*MlCfi$ 
(C-Dw) /2fc*rtftAbftRW. 
^V32ft»*0?tt»tLX^t. *«WICJ3^X. Z«D 

/ K /cm£(rX>)6 3t^BiLV^t^Jf*ftld. 

ta$nt. +ftbt,. -f*>£»ff£tt*»M*a5 3. s 

x I 0*m« q /«/cmtffltft»$ttt. BtCMtt 

i. Mtfa«s-***fto-tBfi*iiftxv*&s# 

x— > 3 v»») ^<c<) . BlfftHtfil tBW*M 
©«BKit t v RjSIjI^ L < fti \ 
10 0 2 2] tft. BtitttXl 1 ^BMJSM^wftAO 
S§^$rftSr6ff|o?/?gEi:UX. ftkOtt^oaW*- 
<DSA&£ (tftbt,. (C-Dw) /2-t^tO) 

*it*b*ia. rwj:5ftaw*M-.toe^re*»±. s« 

^aw*M^«A^»a?'6t. affitt«t*i taw 

*Mcr»w»it5itt^5«A^t ) »4u<fti f \ a 

A#f*t*'6t. aW*MWttfll&(ftTT6. 

10 0 2 3] ^»i«icfcttx. rc3i5ft»asra«r 

5fc*ic. Bff*»*lSr. M«tK^SraW*lc^IBft 
Tt«|8ttic»»$ ti:ft««ttt^Btflai?«^ 7 y-Jr 
aW*Mlca»a*Lfttt. JOffiTlcftdRSrfioXWE 
tt«tt^-«r)WEaW*MtcftA * TBWWM t-f*» 
SKtt7oX^6. tftbt,. *»WI±. *«»«A«ew 

*MfeffiA»rzticj:'). ««ttt^-fraw*Mw*ffift. 
t>rt»tcaA$€. aw*Mw-6sica*««« 1 trie 

fiKLXate«itf*MEAtft+t.WXfc6. t,ft^lC. 

a?f*w»i frjisia-#-6ms3BW*MiD(?*t. ots* 
ttfi 1 fen5«Lfca^aw*M (os oa«»is*ME 
a) wif^ii. atfracA-atfMa*i s:/BEitufttt<o 
atiqr«a»M e ao *A«^w^aiif 1-. 
loo 24 1 atf«it*MEAicfci7i*iste^aff 

S54)*tov^X. 0 2 Sr8fflLX«SR9i+&. 02tc 
^t«fc^lC. B«Mia»MEA<0*Bi)>t,fl6-tfO{S 

z. zntfi. a«tttt«i^«*nfc»»x*>5. t 

^rtt«^«ALft^S5}lc<c6. OJB+iKaJSrtfcS: 
»ttt6t^t0E2Oj:7ftaffi«iS*MEAa5»bn 
6. 

(0 0 2 51 ctr?R»c«fl-<-afl«««Hi. ^7!/-* 



(5) 



ifi2 002-75407 



*?j>Vf-*7M YT S K (Wjft : 1 6 5. 5t) . vV 
/^/i-AX 5 : 1S31C). V s ,-* fvu^A-**^ 

K (iftjft : 1 8 9TC) . h U ifA*^7x- h (ft 
A: I I St) . N-/f/HfDj (ft* : 20 2 

10 0 2 6 1 «w:tn»T. «tt»Dtff«wa^7 Jl 
-Sr£ttrSR£tflfc;*7 !>-5:>t-ffilcft*f LT. AOS 
TICfti«LX <*y l?i>*) U-Cfrffi^~(*Wcfl in 

y - $r a* lt 8wr t a» r&m *-b&m h z. t 
xi»naii. ttfli-r&Btt. ^7 ';-tts?9!ci9iBsa 

«$*16^, ft*fit)Klil . 5-2. 5MPa (15- 
2Skgf/cm') £00=73. 8 O'CO 

a«-C3 o-6o»ra*y h7*f*t-5wtf#*u>. 

fr^tfifc, Wle*fri;fiftoT*y Y^v^tO^y 20 
*> 6 S8<0& $ tCffL^ti- C t tfHTflg t <£ 6 <0 "CH$ L 

ftffttlcMB&fUet't*. H4L<I±S, 0 00-2 
5, 0 0 OmP a <8>WfIHrtX , #>4. -f ttbt,. 

*7 y-t£Kii<2 5. 000mP.»S:8iit^7 
y -<o B » i» fl< BBIC $ # fcfi . 
10 0 2 8) rc?j;5icLT. ^««tc*j^r*W»a 
f*M E A ICtm 6 BM*M t -ftjfcBt 6 r t tCt o "C 

*o»£;fjlc J; 9 «4+ S ^ t\ * oJf-ffi<0*1B«>ffl«-y- 
4 * MC £ &ft «WB fe RrJtt 5 C t *«Tlfc 1 4 6. 
[00 2 91 (*ffi*fcfc<nSia) £IT. 04lc«-5t> 
T*«Wtoa««taff««*tfH*«JI3£iifcai«l 40 

»arS»c3ft:oT. jM'tttttt^S:. BA*«M£*!J8 
fctfttlSttKclSWU tt«A<S, 000-25. ooo 

«US«E^7f-Sr04 (a) l^tiSD. ffi«ft. Bffi 

7 y ? 0* t T 7 a t> h 5 1 Mi*-* ^7*7 V 

*t9*tB««j8ia 

&£K6Tfc*fce^*7y~*tttt7MmSUS«*7 50 



[0030] 04 (b) -04 {«) tt, 04 («) <0 
-»fcte*Lfc*rfi50T-*>D. *8«U:i:9Ma«I* 
««BMt-f*fie«5$n6»^Sr^tt<D-C*,5. 04 

(b) ic^-rai. *retfL/tatftt«E^«fflo3^5 

y -*©SM«M S: ttlSlttf tttfllM Srl8A> L 

itt:*5. ft^-c. 04 ( c ) ic^tao. «tt»«st*5 
a««w-»t*(ttt 6. ft^t*. 04 (d) iciF-t-« 
r>, atMketJBfijjffl^^y-^J:^?,*^ h7-u^$r!7 
n. att«$rffttJ8K#s«Lfc«#ic*«tt*c ■ 

g/cm*a±W»-Cttff$t»:fc*tfijl«t,*j/ h7*u^ 

l7ot». aS-ffi73SrlWa-fit. 04 (o) IC^+ 
>i 9 a«»M t QffMttfi 1 t «r-*0EJiS Lfca« 

t tsm^itroi«^awfliiS{*MEA fcsmta r 
w* {a«*M. at£tt«t« 1 ) <o«ffa^iiaiR 

[0031} 

v\ 

(C t) ZttSttfS, OOOmP a t>t<CiJ:5tC 
*ftiUT«ttE^*fl«ffia^7y-SrHSILftL. ~w,t 

?icL-cwssnttt«t»ift^aistt^7 <)-£m® 

•Ctt»U h7-u^Srf7o-C. 

ft. fttj^taffWaffMEAWftttSr*!. 0 5*JJ: 

tfi?sa^a»a (sem) jctosajL-c**. -tt 

•c*>a. st. ^KMmii. -4 oic-c3o»ra. 9 
0 3 0 #m t »ra»« 1 1 0 0 *<< 9 *> 
»»3«l?7v\ aaew*iis«aj:iBiitoaLt. sua 

(^Sifittcc/cm' ■») !U»«a»iliilrA' 
[0 0 3 21 [S«fPl2-JlM!«9to ) tUH:«Wl]tttt 

5jftfl««w^ 7 y -tDttR^^t/ttfffget* 1 ic 

5:* 1 . 05*Jj:t70 6lc^f. 
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MH3 


20 
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Xtt«B 
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n«n 
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